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TECHNICAL MEMORANDUM X-53132 

STABILITY CONDITIONS OF THE LOWER ATMOSPHERE AND THEIR IMPLICATIONS 
REGARDING D I  FFUS I ON AT CAPE KENNEDY, FLORl DA 

BY JAMES R. S C O G G I N S  AND MARGARET ALEXANDER 

SUMMARY 

The s t a b i l i t y  o f  t h e  atmosphere i s  de te rm ined  by t h e  v a r i a t i o n  o f  
t empera tu re  w i t h  h e i g h t  and p l a y s  a v e r y  i m p o r t a n t  r o l e  i n  d i f f u s i o n  
processes .  T h i s  r e p o r t  d e s c r i b e s  t h e  a tmospher i c  s t a b i l i t y  c o n d i t i o n s  
a t  A i r  Fo rce  S t a t i o n  700 on Cape Kennedy, F l o r i d a .  Data c o n c e r n i n g  t h e  
p e r i o d  o f  August 1962 t h r u  J u l y  1964 a r e  p r e s e n t e d  by t i m e  o f  day, month, 
season, and a n n u a l l y .  The r e s u l t s  a r e  c a t e g o r i z e d  and p r e s e n t e d  graph-  
i c a l l y  and t a b u l a r l y  t o  i n d i c a t e  q u a l i t a t i v e l y  t h e  d i f f u s i o n  c o n d i t i o n s  
and b e s t  months and hours  f o r  h a n d l i n g  t o x i c  f u e l s  o r  l a u n c h i n g  v e h i c l e s  
t h a t  use t o x i c  f u e l s .  

I .  I NTRODUCT I ON 

The s t a b i l i t y  o f  t h e  atmosphere i s  de te rm ined  by t h e  v a r i a t i o n  o f  
t empera tu re  w i t h  h e i g h t .  Near t h e  ground i f  t h e  tempera tu re  i n c r e a s e s  
w i t h  h e i g h t  t h e  atmosphere i s  s t a b l e ,  and i f  t h e  tempera tu re  decreases 
w i t h  h e i g h t  t h e  atmosphere i s  uns tab le .  S t a b i l i t y  i n  t h i s  case has t h e  
same c o n n o t a t i o n  as i n  o t h e r  sciences; i .e . ,  when t h e  atmosphere i s  s t a b  
a p a r c e l  o f  a i r  i f  d i s p l a c e d  from i t s  o r i g i n a l  p o s i t i o n  w i l l  r e t u r n  t o  
t h a t  p o s i t i o n .  Converse ly ,  when t h e  atmosphere i s  u n s t a b l e  a p a r c e l  o f  
a i r  i f  d i s p l a c e d  f rom i t s  o r i g i n a l  p o s i t i o n  w i l l  n o t  r e t u r n  t o  t h a t  p o s i  
t i o n .  

e 

A tmospher ic  s t a b i l i t y  p l a y s  a v e r y  i m p o r t a n t  r o l e  i n  d i f f u s i o n  p r o -  
cesses (References  1 ,  2, and 3 ) .  When t h e  atmosphere i s  u n s t a b l e ,  t h e  
s e p a r a t i o n  between a d j a c e n t  p a r c e l s  i nc reases  w i t h  t ime.  T h i s  i s  e a s i l y  
v i s u a l i z e d  f rom t h e  d e f i n i t i o n  o f  s t a b i l i t y .  Thus,a c l o u d  o f  smoke, say, 
i n i t i a l l y  of some g i v e n  s i z e  w i l l  become l a r g e r  i n  t ime.  I f  no a d d i t i o n a l  
smoke i s  added t o  t h e  volume as  i t  expands,then o b v i o u s l y  t h e  c o n c e n t r a -  
t i o n  o f  smoke p a r t i c l e s  p e r  u n i t  volume must decrease. T h i s  p r o c e s s  i s  
g e n e r a l l y  r e f e r r e d  t o  as  a tmospher ic  d i f f u s i o n .  The r a t e  a t  w h i c h  t h e  



c l o u d  grows and t h e  c o n c e n t r a t i o n  o f  p a r t i c l e s  w i t h i n  t h e  c l o u d  a r e  
g r e a t l y  i n f l u e n c e d  by t h e  s t a b i l i t y  o f  t h e  atmosphere. Other  f a c t o r s  
such as w inds ,  s u r f a c e  f e a t u r e s ,  and s o l a r  h e a t i n g  a r e  i m p o r t a n t ;  how- 
e v e r ,  i n  t h i s  r e p o r t  we s h a l l  c o n s i d e r  o n l y  s t a b i l i t y  c o n d i t i o n s  and 
how they  a f f e c t  d i f f u s i o n  c o n d i t i o n s  near t h e  ground. 

S t a b i l i t y  c o n d i t i o n s  a t  Cape Kennedy, F l o r i d a  a r e  d i scussed  and 
some data  p resen ted  by Haugen and T a y l o r  (Re fe rence  2 ) .  Because i t  was 
n o t  t he  purpose o f  Haugen and T a y l o r ' s  r e p o r t  t o  p r e s e n t  a tho rough  and 
comprehensive t r e a t m e n t  o f  s t a b i l i t y  c o n d i t i o n s  f o r  Cape Kennedy, t h e r e  
a r e  many q u e s t i o n s  r e g a r d i n g  t h e  use o f  t o x i c  f u e l ,  f o r  example, t h a t  
cannot be answered f rom t h a t  s tudy .  

T h i s  r e p o r t  p r e s e n t s  a s tudy  o f  a tmospher i c  s t a b i l i t y  c o n d i t i o n s  
a t  A i r  Force  S t a t i o n  700 on Cape Kennedy. Data a r e  p r e s e n t e d  by t i m e  
o f  day, month,  season, and a n n u a l l y .  The r e s u l t s  a r e  c a t e g o r i z e d  and 
p resen ted  g r a p h i c a l l y  and t a b u l a r l y  t o  i n d i c a t e  q u a l i t a t i v e l y  t h e  d i f -  
f u s i o n  c o n d i t i o n s .  

I I .  D I S C U S S I O N  OF DATA 

The tempera tu re  measurements used i n  t h i s  r e p o r t  a r e  f rom A i r  
Fo rce  S t a t i o n  700 on Cape Kennedy f rom August 1 ,  1962 t h r u  J u l y  3 1 ,  1964. 
S t a t i o n  700 i s  a 2 0 4 - f t .  tower l o c a t e d  near t h e  beach between Launch 
Complexes 15 and 16. F i g u r e  1 shows t h e  l o c a t i o n  o f  t h i s  s t a t i o n  and 
t h e  tempera ture  measurement h e i g h t s .  A l l  t empera tu re  measurements 
used i n  t h i s  s tudy  r e p r e s e n t  an average over  t i m e  i n t e r v a l s  r a n g i n g  f rom 
5 t o  30 minu tes .  The a v e r a g i n g  p e r i o d  i s  n o t  t o o  i m p o r t a n t  s i n c e  tem- 
p e r a t u r e  measured w i t h  e x i s t i n g  i n s t r u m e n t a t i o n  does n o t  v a r y  r a p i d l y  
i n  t ime .  The da ta  a r e  b e l i e v e d  t o  be s u f f i c i e n t l y  a c c u r a t e  f o r  conduct -  
i n g  s t a b i l i t y  ana lyses .  
t i m e  hours a r e  as f o l  lows:  

The months o f  each season and day t ime  and n i g h t -  

Sea son 
E ST - 

Dayt ime N i q h t  t i me 

Summer (June, Ju  1 y , August )  0540 t o  
Fa1 1 (September, Oc tober ,  November) 0630 t o  
W i n t e r  (December, January, February )  0715 t o  
S p r i n g  (March, A p r i l ,  May) 0600 t o  

I l l  

Stab 
u r e s  2 ,  3 
sen ted  a s  

900 1900 t o  0540 
805 1805 t o  0630 
750 1750 t o  0715 
845 1845 t o  0600 

INDICATED STABILITY CONDITIONS AT A I R  FORCE STATION 700 

I i t y  c o n d i t i o n s  f o r  S t a t i o n  700 a r e  shown g r a p h i c a l l y  i n  F i g -  
and 4 and t a b u l a r l y  i n  Tab les  1 t h r u  17. The da ta  a r e  p r e -  

a f u n c t i o q  o f  hour o f  t h e  day, month,  season, and a n n u a l l y .  
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. 
F i g u r e  2 c o v e r s  t h e  p e r i o d  August 1962 t h r u  J u l y  1963, F i g u r e  3 cove rs  
t h e  p e r i o d  August 1963 t h r u  J u l y  1964, and F i g u r e  4 i s  a compos i te  o f  
F i g u r e s  2 and 3. S t a b i l i t y  c o n d i t i o n s  a p p e a r i n g  i n  F i g u r e s  2 ,  3, and 

1 t h r u  17. 
4 r e p r e s e n t  t h e  h i g h e s t  pe rcen tage  frequency v a l u e  o c c u r r i n g  i n  Tab les  i 

T a b l e  1 i s  a c o m p i l a t i o n  o f  t h e  number o f  o b s e r v a t i o n s  and p e r -  
cen tage f requency  o f  s t a b i l i t y  c o n d i t i o n s  a t  S t a t i o n  700 f o r  August 
d u r i n g  1962, 19b3, and a compos i te  o f  t h e  two y e a r s .  I n  a s i m i l a r  
manner Tab les  2 t h r u  12 cove r  September t h r u  J u l y  and T a b l e s  1 3  t h r u  
17 c o v e r  t h e  seasons and annua l .  

I n  a l l  f i g u r e s  and t a b l e s  t h e  f o l l o w i n g  d e f i n i t i o n  o f  s t a b i l i t y  
i s  used: 

Symbo 1 S t a b i l i t y  C o n d i t i o n  Temperature D i f f e r e n c e  
(T -T )'I' 

2 1  
( F i g u r e s )  (Tab1 es)  

0 vs Very S t a b l e  A T ?  + 1  .67"C 
1 MS Modera te l y  S t a b l e  +1 .67"c> A T ?  0°C 
2 MU Moderate1 y Uns tab l  e 0°C > A T >  - 1 . 6 7 O C  
3 vu Very Uns tab le  A T (  -1.67"C 

-1- 

'' ( T  -T ) i s  t empera tu re  a t  upper l e v e l  minus tempera tu re  a t  lower l e v e l ,  
2 1  

A n e g a t i v e  l a p s e  r a t e  means a decrease o f  t empera tu re  w i t h  h e i g h t .  

The da ta  f rom August 1962 t h r u  J u l y  1963 show t h a t  f rom approx ima te -  
l y  1900 EST u n t i l  0700 EST t h e  atmosphere i s  g e n e r a l l y  modera te l y  s t a b l e .  
The o n l y  n o t a b l e  e x c e p t i o n s  a r e  t h a t  t h e  atmosphere i s  v e r y  s t a b l e  a t  
n i g h t  d u r i n g  t h e  months o f  May and December and modera te l y  u n s t a b l e  
d u r i n g  August,  NOvember, and January. D u r i n g  t h e  hours  between 0700 and 
1900 EST t h e  atmosphere, b e i n g  m o s t  u n s t a b l e  between a p p r o x i m a t e l y  1000 
and 1600 EST, i s  modera te l y  t o  very  u n s t a b l e .  D u r i n g  t h e s e  hours  (1000 
and 1600 EST) t h e  atmosphere i s  most u n s t a b l e  f rom November t h ru  January ,  
A p r i l  t h r u  June, and d u r i n g  August. The s t a b i l i t y  c o n d i t i o n s  show t h a t  
f o r  a l l  seasons t h e  atmosphere i s  m o d e r a t e l y  t o  v e r y  u n s t a b l e  d u r i n g  t h e  
day and modera te l y  s t a b l e  a t  n i g h t  except  i n  w i n t e r  when i t  i s  m o d e r a t e l y  
t o  v e r y  s t a b l e  d u r i n g  n i g h t t i m e .  Between t h e  hours  o f  1100 and 1500 EST 
t h e  atmosphere i s  g e n e r a l l y  v e r y  u n s t a b l e  d u r i n g  a l l  seasons. The 
annua l  c o n d i t i o n s  show t h e  atmosphere t o  be most u n s t a b l e  f rom 1000 t o  
1600 EST. 

S ince  t h e  s t a b i l i t y  c o n d i t i o n s  f rom August I962 t h r u  J u l y  1963 
d i f f e r  c o n s i d e r a b l y  f rom t h o s e  from August 1963 t h r u  J u l y  1964, t h e s e  
yea rs  show t h a t  s t a b i l i t y  c o n d i t i o n s  v a r y  c o n s i d e r a b l y  f rom y e a r  t o  
y e a r .  Data f rom August 1963 t h r u  J u l y  1964 show t h a t  t h e  atmosphere i s  

3 



g e n e r a l l y  s t a b l e  from a p p r o x i m a t e l y  2000 t o  0700 EST excep t  f o r  June and 
J u l y  when t h e  atmosphere was m o d e r a t e l y  u n s t a b l e  excep t  j u s t  b e f o r e  sun- 
r i s e  and f o r  January w h i c h  was g e n e r a l l y  s t a b l e  f rom 1700 t h r u  0900 EST. 
There  a r e  o t h e r  f e a t u r e s  i n  1963-64 wh ich  a r e  d i f f e r e n t  from t h o s e  i n  
t h e  p r e v i o u s  yea r ,  For example, i n  1962-63 d u r i n g  January between 1100 
and 1500 EST t h e  atmosphere i s  v e r y  u n s t a b l e  w h i l e  i n  1963-64 between 
t h e  same hours  t h e  atmosphere i s  modera te l y  s t a b l e  t o  modera te l y  un- 
s t a b l e .  From t h e  seasonal  s t a b i l i t y  c o n d i t i o n s ,  on t h e  average, t h e  
atmosphere f o r  t h e  1962-63 p e r i o d  i s  more s t a b l e  t h a n  f o r  t h e  y e a r  1963- 
64. 

The compos i te  o f  p a r t i c u l a r  months, seasons, and y e a r s  i s  p r o b a b l y  
more r e p r e s e n t a t i v e  o f  s t a b i l i t y  c o n d i t i o n s  a t  t h e  Cape than  e i t h e r  
s i n g l e  yea r  o f  da ta  s i n c e  t h e  compos i te  c o v e r s  a l onger  p e r i o d  o f  t ime.  
A s  shown i n  t h e  compos i tes  t h e  atmosphere i s  g e n e r a l l y  modera te l y  s t a b l e  
f ro in near sunset t o  s u n r i s e  and modera te l y  t o  v e r y  u n s t a b l e  d u r i n g  t h e  
dayt ime. The atmosphere i s  most u n s t a b l e  between t h e  hours  o f  1100 and 
1500 EST f rom November t h r u  January and March t h r u  August.  The summer 
i s  l o g i c a l l y  t h e  most u n s t a b l e  p e r i o d  because o f  s t r o n g  s o l a r  h e a t i n g  
o f  t h e  e a r t h ' s  s u r f a c e .  

I V .  CONCLUSIONS AND COMMENTS 

The pe rcen tage  f requency  o f  s t a b i l i t y  c o n d i t i o n s  have been p r e -  
sen ted  from tempera tu re  measurements made on t h e  Cape a t  S t a t i o n  700. 
The s t a b i l i t y  c o n d i t i o n s  i n d i c a t e d  from these  tempera tu re  measurements 
show a t r e n d  wh ich  wou ld  n o r m a l l y  be expec ted .  The atmosphere i s  
modera te l y  s t a b l e  most o f  t h e  t i m e  a t  n i g h t  and modera te l y  t o  v e r y  
u n s t a b l e  d u r i n g  t h e  day t ime.  There a r e  r e l a t i v e l y  few measured cases 
o f  v e r y  s t a b l e  c o n d i t i o n s .  Very u n s t a b l e  c o n d i t i o n s  occu r  d u r i n g  t h e  
day and p r i m a r i l y  d u r i n g  t h e  summer season. The r a t e  a t  wh ich  atmos- 
p h e r i c  d i f f u s i o n  takes  p l a c e  depends on t h e  degree o f  s t a b i l i t y ;  t h e  
r a t e  i nc reases  a s  t h e  s t a b i l i t y  decreases. T h e r e f o r e ,  a c l o u d  o f  t o x i c  
gases, f o r  example, grows f a s t e r  and decreases i n  c o n c e n t r a t i o n  f a s t e r  
d u r i n g  t h e  day t ime  t h a n  a t  n i g h t  and more d u r i n g  t h e  summer t h a n  any 
o t h e r  season. The nionths o f  A p r i l  t h r u  August between t h e  hours  o f  
1100 and 1500 EST show t h e  l a r g e s t  i n s t a b i l i t y ,  and wou ld  be t h e  b e s t  
months and t imes  f o r  h a n d l i n g  t o x i c  f u e l s  o r  l a u n c h i n g  v e h i c l e s  t h a t  
use t o x i c  f u e l s .  
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(Meters Above Ground) 

F igure  1 .  Locat ion  o f  Air Force S t a t i o n  700 Tower and Heights 
o f  Temperature Measurements 
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MONTHS 

c ~ a ~ - > u z m ~ a > z ~ ~ ~ z r x  
a m o z o % k E a x  

1 1 1 2 0 2 1 1 1 0 1 1 1 1 1 1  
2 1 0 2 0 2 0 1 1 1 0 1 0 ~ 1 1 0 1  
1 0 1 2 0 2 1 0 1 0 1 ~ 1 0 1 1  
1 1  0 2 0 1 2 ; ' ; 1  1 I O  1 1  
2 1 0 1  2 1 2 0 1  0 1 0  I O  
2 1 1 2 0 0 0 0 1 0 1 0 1 1 0 0 1  
2 1 1 2 1 0 2 1 0 1 0 0 0 1 0 0 0  
2 1 1 2 0 0 2 2 0 1 1 2 1 2 1 0 1  
3 1 1 2 0 2 1 1 2 2 2 2 2 1 2 1  
3 1 2 2 3 2 2 2 2 3 3 2 3 2 3 2  
3 2 2 3 3 3 3 2 2 2 3 3 2 3 2 3 2  
3 2 2 3 3 3 3 3 3 3 3 3 2 3 3 3 3  
3 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
3 2 3 3 3 3 2 2 3 3 3 3 3 3 3 3  
3 2 2 3 3 3 3 2 3 3 3 3 2 3 3 3 3 3  
3 2 2 3 3 3 3 2 3 3 3 2 3 3 3 3  
3 2 2 3 3 3 2 2 3 3 3 2 3 2 3 3  
3 1 1 2 3 3 2 2 2 3 3 2 3 2 3 2  
3 1 1 2 1 2 2 1 L 2 2 1 2 1 2 2  
3 1 1 2 0 1 2 1 2 2 2 1 2 1 1 1  
2 1 1 2 0 2 0 2 1 1 1 2 1 1 1 1 2 1  
2 1 1 2 0 2 2 1 1 0 1 ~ 1 1 0 2 l  
2 1 1 2 0 2 1 1 1 0 1 1 1 1 0 1  
2 1 1 2 0 2 1 1 1 0 ~ 1 1 1 0 1  

u a : a  = J > w v o w  

STABILITY CONDITION 

SEASONS -I 

z 

m 
J z o  , %  m 

d z a ? ? 2 2 s m  

1 3 4 2  
1 3 4 4  
1 3 4 5  

I O  1 1  1 344 
1 1  1 0 1  1 340 

1 3 4 0  
0 342 
1 3 4 4  
2 345 
2 329 
3 341 
3 332 
3 327 
3 333 
3 339 
3 327 
3 330 
2 332 
2 337 
1 3 4 4  
1 3 4 3  
1 3 3 7  
1 3 3 5  
1 3 3 7  

TEMPERATURE DIFFERENCE 

A T  = t e m p e r a t u r e  a t  upper l e v e l  ( 6 2 . 2  m) minus temperatue a t  lower  l e v e l  (1.8 m). 

0000 
01 00 
02 00 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 

1400 
1500 
1600 
I 700 
1800 
1 goo 
2000 
2100 
2200 

I 300 

2300 
, 

-1- 

' \ M u l t i p l e  symbols (example 12)  i n d i c a t e  s t a b i l i t y  c o n d i t i o n s  a r e  e q u a l l y  d i s t r i b u t e d  
between t h e  c a t e g o r i e s .  

F i g u r e  2.  S t a b i l i t y  C o n d i t i o n s  For  S t a t i o n  700 From August 1962 T h r u  J u l y  I963 
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. 
4 

MONTHS 

a a ~ - > u z c n e w > z ~ x ~  ~ w u o w a w a a a I ~ I ~ ' a  
a m o z o - ~ x a x ~ - m L 3 m  

1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1  
O l f ' l  1 1  0 1 1  1 1  1 2  
0 2 2 1 1 0 1 1 1 1 1 3 1 1 1 1  
0 1 1 1 1 0 1 1 1 1 0 1 3 1 1 1 1  
0 1 1 1 1 0 1 1 1 0 1 2 1 1 1 1  
1 2 1 1 1 0 1 1 1 0 1 1 1 1 1 1  
1 0 1 1 0 0 1 0 l 2 1 0 1 1 1 1 1 1  
1 2 1 1 0 0 1 1 2 1 1 2 3 2 1 1 1  
2 2 2 1 0 0 1 2 2 2 3 3 3 2 1 2  
2 2 2 2 2 1 2 2 2 2 3 3 3 2 2 2  
3 3 2 2 2 2 2 2 2 2 3 3 3 2 2 2  
3 3 3 2 3 2 2 3 3 3 3 3 3 3 2 3  
3 3 3 3 3 1 2 3 3 3 3 3 3 3 2 3  
3 3 3 2 3 2 2 3 3 3 3 3 3 3 2 3  
3 3 2 3 3 2 2 3 3 3 3 3 3 3 3 3  
3 3 2 2 3 2 2 3 3 3 3 3 3 2 2 3  
3 2 2 2 2 2 2 3 3 3 3 3 3 2 2 3  
2 2 2 2 2 1 2 2 2 2 3 3 3 2 2 2  
2 2 2 1 1 l l 2 2 2 3 3 3 2 1 2  
2 2 2 1 0 0 1 2 1 2 2 2 2 2 1 2  
1 2 2 1 0 0 1 2 1 2 2 2 2 2 1 1  
1 2 2 1 1 0 1 2 1 1 2 2 2 2 1 1  
1 2 1 1 0 1 1 1 1 1 1 2 1 1 1 1 1  
1 2 1 1 1 0 1 1 1 1 2 2 3 1 1 1 1  

STABILITY CONDITION 

L 9 

SEASONS v; 
m 

s o  

c z z  a d 
z 

z 

1 3 5 0  
1 1  1 1  1 351 

1 3 5 2  

1 3 5 1  
1 3 5 1  

1 3 4 9  

1 3 4 9  
1 3 4 9  
2 348 
2 339 
3 332 
3 338 
3 346 
3 342 
3 339 
3 343 
3 339 
2 346 
2 342 
2 347 
1 3 4 6  
1 3 4 8  
1 3 4 6  
1 3 4 7  

TEMPERATURE DIFFERENCE 

0200 
0300 
0400 
0500 
0600 

0800 
0900 
1000 
1100 
1200 
I 300 
1400 
I 500 
1600 
1700 
1800 
1 goo 
2000 
2100 
2200 
2 300 

SYMBOL 

0 
1 
2 
3 

0700 

A T  = tempera tu re  a t  upper l e v e l  (62.2 m) minus tempera tu re  a t  lower  l e v e l  (1 .8  m ) .  

.*- 
" M u l t i p l e  symbols (example 12) i n d i c a t e  s t a b i l i t y  c o n d i t i o n s  a r e  e q u a l l y  d i s t r i b u t e d  

between t h e  c a t e g o r i e s .  

F i g u r e  3. S t a b i l i t y  C o n d i t i o n s  For S t a t i o n  700 From August 1963 Thru  J u l y  1964 
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HOUR 
EST 

MONTHS 

C 3 Q  ~ Z ~ E E > Z J ~ J Z E  , u L Z w  u a ~ a ~ ~  4 m o z o 5 k x a r 7 7 2 2 3 m  

I I I I I O I I I I I I ~ I I I  
1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1  
1 0 1 2 " l  I O  1 1  I O  1 1  
1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1  
I I I I I O I I I O I O I I I I I  
1 o 1 1 1 o 1 1 1 0 l 0 1 1 1 1 1  
1 1 1 0 1 0 1 0 1 0 1 0 1 1 1 1 0  
1 1 1 2 0 0 1 0 1 1 2 1 2 1 0 1  
2 1 2 2 0 0 1 1 2 2 3 2 2 2 0 1 2  
3 2 2 2 3 2 2 2 2 2 3 3 3 2 2 2  
3 2 2 2 3 3 2 2 2 3 3 3 3 2 3 2  
3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3  
3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3  
3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3  
3 2 2 3 3 3 2 3 3 3 3 3 3 2 3 3  
3 2 2 2 3 2 2 3 3 3 3 3 3 2 2 3  
3 2 2 2 2 1 2 2 2 2 3 3 3 2 2 2  
2 2 1 2 1 1 1 2 2 2 3 1 2 2 1 2  
2 2 1 2 2 O l 1 1 1 2 2 l 2 2 l 1  
2 1 1 2 1 0 0 1 1 1 2 2 l 1 1 0 1  
1 1 1 1 0 0 1 1 1 1 1 2 1 1 1 0 1  
1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 0 0 1 1 1 2 1 1 1 1 1 1  

STA B I L I TY C O N  D I T I ON 

0000 
0100 
0200 

0400 
0500 
0600 

0800 

1000 
1100 
1200 

1400 

I600 

1800 

2000 
2100 
2200 

0300 

0700 

09 00 

I 300 

I 500 

I 700 

I 900 

2300 

S EA S ON S 
J m  

M 

z ~5 0 

z 
- Q  a 0 

I 692 
1 6 9 5  

1 1  1 1  1 697 
1 6 9 3  
1 6 9 1  
1 6 9 1  
1 6 9 1  
1 6 9 3  
2 693 
2 668 
3 673 
3 670 
3 673 
3 675 
3 678 
3 670 
3 669 
2 678 
2 679 
2 691 
1 6 8 9  
1 6 8 5  
i 681 
1 6 8 4  

TEMPERATURE D I FFERENCE SYMBOL 

0 
1 
2 
3 

A T  = tempera ture  a t  upper l e v e l  (62.2 m) minus t e m p e r a t u r e  a t  lower  l e v e l  (1.8 m ) .  

-+. 

" M u l t i p l e  symbols (example 1 2 )  i n d i c a t e  s t a b i l i t y  c o n d i t i o n s  a r e  e q u a l l y  d i s t r i b u t e d  
between t h e  c a t e g o r i e s .  

F i g u r e  4 .  Composite S t a b i l i t y  C o n d i t i o n s  For S t a t i o n  700 From August 1962 T h r u  
J u l y  I964 
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STABILITY CONDITIONS OF THE LOWER ATMOSPHERE AND THEIR IMPLICATIONS 
REGARDING DIFFUSION AT CAPE KENNEDY, FLORIDA 

By James R Scoggins and Margaret  B. A lexander  

The i n f o r m a t i o n  n t h i s  r e p o r t  h a s  been rev iewed f o r  s e c u r i t y  
c l a s s i f i c a t i o n .  Review o f  any i n f o r m a t i o n  c o n c e r n i n g  Department o f  
Defense o f  A tomic  Energy Commission programs has been made by t h e  MSFC 
S e c u r i t y  C l a s s i f i c a t i o n  O f f i c e .  T h i s  r e p o r t ,  i n  i t s  e n t i r e t y ,  has been 
de termined t o  be u n c l a s s i f i e d .  

WILLIAM W .  VAU 
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D i r e c t o r ,  Aero-Ast rodynamics Labora to ry  
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